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The system is used in the assembly of the free piston machines. The requirement for the 
assembly process is to position the piston(s) within the cylinder in such a way as to 
minimize the radial loading on the linear bearings. This method requires the cylindricity, 
coaxiality, and diameters of the inner and outer cylindrical surfaces to all be within 
tolerance. This method achieves the critical assembly alignment by first establishing the 
axis of the cylinder as a reference target and men positioning the axis of the moving 
piston coincident with the target axis. The method by which this alignment is achieved is 
described as follows: 

The piston cylinder axis is located by using a precision, close fitting arbor that is 
positioned in the piston cylinder. The arbor has a reference pin that extends out of the 
cylinder and is coaxial with the setup arbor. The reference pin is a projection of the 
cylinder axis and is a true indication of the cylinder axis within the limits of the arbor-to- 
cylinder diametrical fit and axis-to-axis coaxiality of the reference pin to the arbor. 
Position transducers register the position of the reference pin, and the diameter of the 
reference pin. Data from the position transducer is sent to a computer. The computer 
calculates and stores the cylinder axis position. A display is used to display the axis 
position as a target. The arbor is removed from the cylinder. The piston(s) is inserted 
into the cylinder. Position transducers register the position and diameter of a reference 
surface on the piston and transmit the data to the computer. The computer displays a 
point which indicates the position of the axis of the reference surface relative to the target 
position that was established with the arbor. The piston(s) is moved until the displacer 
rod axis position indicator coincides with the target indicator, within a predetermined 
tolerance. The piston position is then secured with the fastening mechanism. 
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